subspecies obtusa showed a basal I e /M e molar ratio of ~2:1. factor causing an increase in I e (P < 0.0001) and M e (P < 0.001) across all treatments. At 28 2 8 1 ºC, 100% FC (N = 6) and 20% O 2 , I e showed a significant peak at 180 µmol mol -1 CO 2 (P < response at 50% FC without heat stress (28 ºC) was equivalent in magnitude to I e observed in 2 8 5
the well-watered plants subjected to heat stress (38 ºC; P < 0.001) irrespective of CO 2 2 8 6 acclimation ( Fig. S5 ). Plants acclimated to drought (50% FC) and exposed to heat stress (38 2 8 7 ºC) showed the highest isoprenoid emission. High-CO 2 induced inhibition of isoprene 2 8 8 emission at 28 ºC disappeared at 38 ºC and was accompanied by a significantly low stomatal 2 8 9
conductance and low leaf internal CO 2 (Fig. S1 ). increase in I e and M e across the drought gradient (Fig. 1E and 1F) and these trends were 2 9 2 conserved in both E. occidentalis and E. camaldulensis subsp. camaldulensis, except that the 2 9 3
latter showed no significant change in I e at 100% and 70% FC. Low O 2 on its own did not 2 9 4
significantly affect M e in E. occidentalis (Fig. 1f) or in E. camaldulensis subsp. obtusa (P > 2 9 5 0.6, Fig. 3C ). Low O 2 significantly increased I e at CO 2 = 1800 µmol mol -1 (no heat stress)
compared to lower CO 2 levels, which was opposite to the effect under normal O 2 (P < 2 9 7 0.0001). Low O 2 also had a positive effect on the I e of well-watered plants at 38 ºC. In E. low O 2 resulted in a decreased M e in well-watered plants (Fig. 5A, 5C ). The relationship between leaf energetic status and isoprenoid emission rate: The estimated electron 3 0 5 transport rate not used for light independent reactions (J r ) correlated significantly and positively with 3 0 6
isoprenoid emission rate in both species (r 2 = 0.81; P = 0.014) and it was consistent across drought 3 0 7 gradient (Fig. 4A ). The positive relationship between J/V cmax (derived from A-C i curves) and 3 0 8
isoprenoid emission rate (Fig. 4B ) was consistent with the ETR/NAR ratio peaking with increased 3 0 9
emission in both species. The relationship between J r and I e estimated at three different oxygen
concentrations was significantly positive (r 2 > 0.91; P = 0.02) for E. camaldulensis subsp. resulted in large increases in J/V cmax (Fig. 5B ). Discussion:
Drought, ETR/NAR ratio and constitutive isoprenoid emission
The insensitivity of ETR to drought in both species in this study confirmed that the photosystems and 3 2 0 the electron transport chain are not susceptible to moderate drought stress (Ben et al., 1987) CO 2 remained unchanged. The mediterranean species Eucalyptus occidentalis maintained almost an unchanged NAR and
isoprene emission rate even at 50% FC ( Fig. 1D and 1E ). E. camaldulensis subsp. camaldulensis
showed a gradual and more marked decline in NAR with increasing water deficit. ETR/NAR ratio 3 2 9
significantly increased at 25% FC for the former and at 50% FC for the latter, the point where the 3 3 0 species showed its highest isoprene and monoterpene emission rates (Fig. 1, 2A, 2C ). We attribute the increased isoprene emission rates under drought to increased ETR/NAR ratio and increased 3 3 2 availability of reducing power to the MEP pathway among other non-PCR sinks (Fig. 4) significantly affect ETR/NAR ratios both under well-watered and droughted conditions (Fig. S3B) .
Similarly, imposing severe photorespiratory stress (50% O 2 ) on well-watered plants resulted in
increased isoprene emission rate and the rates plummeted under drought despite a large pool of 3 3 9 residual reducing power (Fig. 5) . The results suggested that non-PCR reactions (especially assimilation reactions under situations of sub-optimal carbon assimilation due to abiotic stress. Although eucalypts may only have a modest capacity for non-photochemical quenching (NPQ) due to their typically high photosynthetic capacities and acclimation to high-light habitats, the proportion likely to be a significant sink for ETR and may also account for reduced emissions under severe Unlike isoprene emission, the response of constitutive monoterpene emission did not follow a 4 0 5 consistent pattern across any of the treatments ( Fig. 1F and 3C) . In E. camaldulensis subsp. also showed a significant (16%) decrease in net assimilation rate (Fig. 3A) . We speculate that the to increased isoprene emission. However, it is acknowledged that the PCR cycle and nitrate 
Conclusions:
1 4
The energy (ATP) and reducing power (NADPH) budget of the chloroplast are used in a hierarchical CO 2 and drought seem to defy simple assumptions and remain largely uncertain (Fig. 3) . Variation The study included three independent and yet mutually supporting experiments (Table 2 ). predominantly emitted isoprene and some monoterpenes at significant levels. A desirable contrast in 4 6 0 the physiology of their water-relations is already highlighted (see introduction). (Endl) were obtained from the Australian Tree Seed Centre at CSIRO (Canberra) and germinated in (used for experiment 3). These plants were maintained at 100% FC and isoprenoid emission rates (1) in (2) for ETR/NAR was measured only after the dry-group had been acclimated to 50% FC and the 5 4 9
control group (100% FC plants) was retained through-out the experiment. volatile collection chamber with a PTFE (polytetrafluoroethylene) base for air tight sealing.
The gas exchange line was plumbed with Teflon tubing and stainless steel air tight connectors with CO 2 (beta mix 5% ± 0.1% in N 2 ) to achieve ambient CO 2 (400 ± 10 µmol mol -1 ) with natural PAR at 800 to 1200 µmol m -2 s -1 during sampling. The chamber temperature . The chromatographic peaks were identified by comparing them to Statistical Analysis: The statistical tests were performed using Minitab (v16 statistical package,
Minitab Inc; PA, USA). Equality of means in responses within species between two treatments was 6 0 6
analysed using paired t-tests. Differences in mean responses between two species to the same 6 0 7
treatment were subjected to two-sample t-tests. The CO 2 , O 2 , temperature and drought intensity 6 0 8
interactions were analysed using a multilevel general full factorial model with ANOVA 
